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BASIS OF EXPERT OPINION #2—TASTE AND ODOR
Taste and Odor Regulation in Drinking Water

At the federal level, there is a secondary standard for odor in water which is expressed as a
secondary maximum contaminant level (SMCL) of “3 threshold odor number.” The definition
and use of “threshold odor number” (TON) will be explored later in my report. As stated in the
Code of Federal Regulations regarding SMCLs:

“These levels represent reasonable goals for drinking water quality, The States may
establish higher or lower levels which may be appropriate dependent upon local
conditions such as unavailability of alternate source waters or other compelling factors,
provided that public health and welfare arc not adversely affected. [44 FR 42198, July 19,
1979, as amended at 51 FR 11412, Apr. 2, 1986; 56 FR 3597, Jan. 30, 1991]" (USEPA
2007b)

The State of Oklshoma has adopted the secondary standard for odor in drinking water along with
the other SMCLs by reference:

252:631-1-3. Adoption of U.S. EPA regulations by reference. The provisions of ...143,
"National Secondary Drinking Water Regulations," of Title 40 of the Code of Federal
Regulations (CFR) as published on July 1, 2007, and the requircments conlained therein
are, unless otherwise specified, adopted and incorporated by reference...” (ODEQ 2008c)

An on-line fact sheet published by ODEQ clearly states the position of secondary standards in
the regulatory structurc affecting drinking water utilities in QOklahoma.

“The U.S. Environmental Protection Agency (EPA) sets standards for public drinking
water supplies. (Primary drinking water standards are health-related and are legally
enforceable. Public water supplics must comply with primary standards.) Sccondary
drinking water standards affect the quality of the water in terms of acsthetics such as
color and odor, but do not cause human health cffects. A secondary drinking water
standard is a suggested level above which the water may have a color or odor that may be
objectionable, but witl not cause adverse health effects.” (ODEQ undated)

Regulations adopted by the Oklahoma Water Resources Board dealing with tastes and odors in
drinking water are addressed in a later section where the Cooke and Welch (2008a) tasic and
odor claims are examined.

Besides secondary standards, there is a long history of investigations into the sources and causes
of tastes and odors in drinking water,
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History of Taste and Odor Investigations

Whipple (1899) and Baylis (1935) are two early books which explored where tastes and odors
originalc in water supplies, how to measurc the character and intensity of tastes and odors and
what treatmenl systems are available to mitigate objectionable tastes and odors in finished
drinking water.

Since those early publications, much progress has been made in our collective understanding of
what causcs tastes and odors in drinking water and what means can be used to control aesthetic
problems. As mentioned in the Education, Experience and Qualifications section of my rcport,
from 1979 to 1990 at Metropolitan, 1 created and implemented the most comprehensive taste and
odor identification and control program for any water utility in the U.S. at that time. Innovation
and rescarch to improve T&O ols was necessary at Metropolitan because the most significant
T&Q problem in 40 ycars appeared in a major water supply reservoir in 1979. Significant
earthy-musty odor problems in Lake Mathews resulted in many thousands of complaints
throughout Southern California.

The only tool that was in general use in 1979 to monitor T&O problems was TON. The TON
method is based on the dilution of a sample with odor-free water until an odor is not perceptible
by an analyst’s sense of smell. In 1979, ] found that, while TON gave some useful information
on the overall problem, it was not possible to track the earthy-musty T&O problem to its source.
I directed the development of the first analytical method to measure the two compounds
(geosmin and 2-methylisoborneol or MIB) most responsible for carthy-musty odors at part-per-
trillion (or ng/L) concentrations (McGuire et al. 1981). We used the closed-loop stripping
analysis (CLSA) method to isolate the MIB problem in Lake Mathews to a benthic (attached or
hottom growing) cyanobacterium called Oscillitoria curviceps. This method is still included in
Standard Methods and is being used by water utilities. The CLSA we developed has seen
significant improvements and a SPME-based analytical method is now offered by contract
laboratories to determine the identity and concentration of organic compounds causing T&O
problems.

In the early 1980s, the Metropolitan research team was able to identify the cyanobacteria
producing geosmin and MIB and causing the T&O problems in reservoirs (lzaguirre et al. 1982;
Izaguirre et al. 1983). We also developed reservoir management and reservoir control
technologies during this period to mitigate earthy-musty T&O problems (McGuire et al. 1983;
McGuire ct al. 1984).

In addition to an instrumental method to detect T&O problems, [ needed a human-based
analytical procedure at Metropolitan to quickly isolate and identify taste and odor problems
when the identity of the organic compound was not know. In the early 1980s, the Metropolitan
laboratory adapted the Flavor Profile Analysis (FPA) method from the food and flavor industry
to analyze drinking water samples (Krasner, McGuire and Ferguson 1984), FPA panels are
currently in use by water utilitics and research organizations throughout the U.S. and the FPA
method is included in Standard Methods (APHA 2008).
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A T&O assessment too) that was used by me after my work at Metropolitan was the employment
of consumer panels to determine off flavors in drinking water. Consumer panels are comprised
of untrained members of the public, Samples are presented to panel members and questions are
asked of them to solve specific problems regarding the taste and odor characteristics of
individual compounds and mixtures of compounds. Under my direction, consumer panels have
been used to determine the level of minerals (total dissolved solids) in water that were acceptable
to consumers, evaluate the odor threshold for methyl rert butyl ether, and evaluate changes in
sources of supply and blends of different water qualitics. (Aciukewicz et al. 1999; Stocking ct al.
2001; McGuire et al. 2007)

The professional literature contains hundreds of papers describing treatment methods that can be
used to remove T&O problems at water treatment plants (Mallevialle and Suffet 1986; Suffet,
Mallevialle and Kawczynski 1995). I have reviewed those methods as well as directed and
conducted research on a variety of technologics that have successfully removed earthy-musty
problem odors as welt as other T&O compounds (Lalezary, Pirbazari, and MeGuire 1986a;
Lalezary, Pirbazari, and McGuire 1986b; McGuire and Gaston 1988; Ferguson et al. 1990).

Finally, | published a comprehensive evaluation method that utilities could use to solve T&O
problems. The assessment tool created by the AWWARF-sponsored project is available to any
water utility that is interested in understanding and controlling tastes and odors in their systems
(McGuire et al. 2004; McGuire, Hund and Burlingame 2005).

The purpose of this section of my report was not to present a comprehensive review of the
hundreds to thousands of publications detailing how T&O problems can be identified and
controlled. Many researchers have been engaged in these studics for over 100 ycars. Instead,
this section has shown that there are many tools available to water utilities and water
professionals who are truly interested in understanding how to identify and control T&O
problems in drinking water.

Cooke and Welch Expert Report—Taste and Odor

On page 2 of the Cooke and Welch (20084a) expert report, they stated:

“The switch to cutrophic-hypereutrophic trophic states in Tenkiller produced major
changes in water quality. These changes presently endanger human health and the
environment. There were shoreline scums of algae and reduced water clarity, especially
in upper reservoir areas, Dominant algae became bluegreens {Cyanobacteria), which were
associated with disinfection by-products, tastes, and edors in treated tap water, and
produced a human liver toxin (microcystin) found in Tenkiller in 2003... Objectionable
tastes and odors appeared in some Tenkiller tap water.” (emphasis added)

The purpose of this section of my report is to demonstrate conclusively that there is no evidence
of sipnificant taste and odor problems in Lake Tenkiller.
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On page 17 of the Cooke and Welch (2008a) report, it is stated:

“Utility operators who withdraw water from Tenkiller indicated that they often increase
the chlorine dose in an attempt to offsct tastes and odors in tap water (telephone
interviews between operators and HSWMR Inc). While this treatment may be effective in
oxidizing taste and odor molecules, increased chlorine and chlorine contact time in the
plant and distribution system will lead to increased THMs in the tap water (EI-Dib and
Ali, 1994; Graham et al, 1998).” (emphasis added)

The impression that the reader gets in this quote is that it is a common occurrence for watcr
utllity operators to increase chlorine dosages. Cooke and Welch are vague as to how widespread
chlorine increases are practiced. Actually, only two of the 20 utilitics mentioned in their
interviews that they increased chlorine as a result of tastes and odors. (HSWMR 2006)

Of the 20 utilities contacted, 15 utilitics did not mention any taste and odor problems. Which
means, of course, that only 3 of the 20 utilities contacted made any mention of taste and odor
problems (HSWMR 2006). When depositions were taken of selected IRW utilities, two utilities
in addition to the five in the survey mentioned minor taste and odor events (¢.g., Gore PWA,
Tenkiller Utility Co). (Lindley 2008; Connor 2008) If there were significant taste and odor
problems in the IRW, all 20 utilities would have reported customer complaints.

Oklahoma Water Quality Standards

On page 18 of Cooke and Welch (2008a), they stated:

“Thesc complaints indicate a direct violation of Oklahoma Water Quality Standards
under ‘General Narrative Criteria: Taste and Odor” (OAC 785:45-5-9) and Oklahoma's
aesthetic water quality standard which states: *The water must be free from noxious odors
and tastes (OAC 785:45-5-19)."”

Noxious is a powerful word and has a clear meaning. One set of definitions of noxious includes:
“|. physically harmful: harmful to life or health, especially by being poisonous, 2. morally
harmful..., 3. disgusting: very unpleasant—a noxious smell” (MSN Encarta 2008)

No experienced taste and odor professional can read the narratives of the conversations with the
20 walet utility operators and conclude that the tastes and odors that they were describing were
anywhere close to “disgusting.”

Under “PART 3. BENEFICIAL USES AND CRITERIA TO PROTECT USES, 785:45-5-9,
General narrative criteria,” the full text of OAC 785:45-5-9 is:

“(¢) Taste and Odor, Taste and odor producing substances from other than natural origin
shall not interfere with the production of a potable water supply by modern treatment
methods or produce abnormal flavors, colors, tastes and odors in fish flesh or other cdible
wildlife, or result in offensive odors in the vicinity of the water, or otherwise impair any
beneficial use.” (OWRE 2008)
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No reasonable person could read the narratives of interviews with water utilities and determing
that the beneficial use criterion of taste and odor is violated as stated by Cooke and Welch.
These authors have not produced any data that proves that the relatively minor taste and odor
concerns voiced by the operators interfered with production of potable water. No evidence has
been presented by the plaintiffs’ experts that potable water deliveries were discontinued due to
taste and odor problems. Also, there have been no data presented that fish flesh or edible
wildlifc has been contaminaled. Nor has there been any testimony or data presented that
offensive odors have been detected in the vicinity of the water.

Cyanobacteria and Taste and Qdor

On page 18 of the Cooke and Welch (2008a) report is stated, “The appearance of taste and odor
molecules in tap water is linked directly to increased nutrient concentrations, especially P, that
stimulate an increase in alpal biomass.” Cooke and Welch make this statement without data to
support it. As found in Lakes Mathews and Skinner in Southern California, MIB and geosmin
wete produced in these rescrvoirs by benthic cyanobacteria that had nothing to do with
phosphorus levels in the bulk water. Benthic cyanobacteria get all the nutrients they nced from
the sediments that they arc growing on (Taylor ct al. 2006). Using Scuba, I have personally
observed benthic growths of Q. curviceps on sediments in Lakes Mathews and Skinner. Based
on our investigations, the growth of this organism and other benthic cyanobacteria in the
teservoirs was stimulated from decomposing organic matter that was feeding these benthic
growths with a sufficient supply of nutrients,

Later on page 18, Cooke and Welch (2008a) statc:

“Algae associated with taste and odor episodes are found among the blue-greens,
diatoms, dinoflagellates, and greens. Prediction of a taste and odor problem from a
species list is difficult because the synthesis of these compounds appears to be confined
to specific strains of various species. The presence of a "bloom" of any of the following
algae genera is a warning signal to a water supply utility that they may need to begin
additional treatments to remove taste and odor.”

The authors are correct that a variety of algae can produce taste and odor problems, Cooke and
Welch state that it is “difficult” to predict a possible taste and odor episode from an algae specics
list. Bascd on my extensive lastc and odor experience, it is not only difficult; it is impossible to
do s0,

Just because cyanobacteria were present in Lake Tenkiller does not mean that there were taste
and odor problems. As stated by Taylor et al. (2000);

“It is common practice to ascribe a taste and odor problem to an organism that happens to
be abundant at the time; many of the T&O algac in the older literature were determined in
this way, However, this approach is not always valid. Concurrence docs not necessarily
prove causation.”
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Cooke and Welch then state that a bloom of any of the genera they list is a warning signal that a
utility may have (o start treatment process to remove taste and odor. This claim is not true.
Algac bloom for a varicty of reasons and the resulting bloom may have no impacts on the T&O
characteristics of the water. Tt would be a waste of time and money for utilities to use an algae
bloom based on the genera they list to institute taste and odor treatment measures. As stated
previously in this section, other tools arc available which can definitively identify a taste and
odor event in a reservoir, FPA and analysis for the causative compound (geosmin and MIB if it
is an earthy-musty problem) are far more effective than starting an expensive treatment process
based on the presence of a certain algal genus. Publications of early warning systems based on
effective monitoring tools have specified the nceded steps to identify and control taste and odor
episodes (McGuire et al, 1983; Taylor et al. 2006).

On page 19, Cooke and Welch (2008a) list a number of studies that purportedly show some
relation between trophic status and taste and odor. While the authors of the other studies were
able to show these relationships that does not mean that the relationships hold for Lake Tenkiller.
In fact, Cooke and Welch have never shown any data in Lake Tenkiller where nutrient input and
trophic status is related Lo taste and odor problems because they have not demonstrated that taste
and odor is a problem in this reservoir.

Finally, Cooke and Welch (2008a) on page 20 make an additional, unfounded statement:
“Tenkiller had ideal conditions for tasie and odor episodes throughout the 10 summers
investigated between 1986 and 2007 (see Section C, Reservoir Trophic State).” In their opinion,
these conditions existed over 10 summers. However, the water treatment professionals who are
responsible for tecating and serving water to their customers did not say in the intervicws that
taste and odor problems existed over the entire 10 summer period or if they did have taste and
odor complaints during the 10 summers it is clear that these problems were relatively minor.

On page 25, Cooke and Welch (2008a) state: “Among the beneficial uses impaired by high TP
concentrations are public and private water supply (DBPs, tastes and odors, algal toxins)...” The
taste and odor evidence in this section of my report rebutting Cooke and Welch’s arguments has
demonstrated that public and private water supply beneficial use has not been impaired,

Cooke and Welch have failed to show that a significant taste and odor problem exists now or has
ever existed in Lake Tenkiller.

Teaf Expert Report—Taste and Odor

On page 7, Teaf (2008a) repeats the untrue taste and odor claims made in the Cooke and Welch
(2008a) report:

“The eutrophic conditions have bred and continue to breed bluc-green algae which, in
addition to causing nuisance tastes, odors, and toxins in potable water, contribute to the
production of potentially carcinogenic disinfection by-products during the treatment
process of potable water supplics.”
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Teaf (2008a) provides no new data or any other support for the unsubstantiated taste and odor
claims made by Cooke and Welch (2008a).

Dr. Teaf claims in his report and in his deposition that there are tastc and odor problems in water
served by IRW utilities. As mentioned previously, only 5 of the 20 utilities surveyed by the
plaintiffs’ consultants mentioned any concerns with taste and odor in the water they were serving
(HSWMR 2006). Two of the complaints cited by utilitics were related to a chlorinous odor.
Chlorine is added by all 18 IRW utilities for disinfection purposes and is a common taste and
odor complaint of water utility customers throughout the U.S. (Disinfection Systems Committee
2008)

Teaf (2008a) also claims on page 28 of his report that IRW water does not meet *“Oklahoma
natrative standards for water supplies™ (OAC 785:45-5-9 and 785:45-5-19). As demonstrated in
the critique of the Cooke and Welch report regarding taste and odor issucs, these claims are not
true.

On page 32, Teaf (2008a) claims that “The presence of cyanobacteria also can cause taste/odor
problems from a number of chemicals they release, such as geosmin and methylisoborneol...”

While it is possible that this can occur, Teaf (like Cooke and Welch) has not demonstrated that
cyanobacteria in Lake Tenkiller have produced one molecule of geosmin or MIB. Just saying

that it can happen does not mean that it does happen.

In Dr. Teaf’s report (Teaf 2008a, page 28), he claims that there are taste and odor problems in
water served by IRW utilitics and that those problems are caused by the concentrations of
trihalomethanes and haloacetic acids in these water supplies.

“Beyond the increased human health risks, ¢levated levels of THMs and HAASs in
drinking water often result in esthetic concerns (¢.g., disagreeable tastc and odors) in
walcr supplies at concentrations which arc at or near the drinking water standards
(USEPA, 2006¢).”

In his deposition (page 416 beginning on linc 16), Teaf (2008c) states in responsc to a question:

“Q) All right. You have not tracked the number of complaints as far as time or from where
in the systems the complaints came from; correct?

A We have not. We have this information and we have the trihalomethane
concentrations, which we know are well in the range of taste and odor detection.

Q Now, what can cause taste and odor perceived by a consumer of a public water system;
what are the potential causes?

A Well, there are several, and they include trihalomethanes. That in my experience is the
most common. .. but my expericnce, once again, is that the majority of taste and odor
complaints are related to trihalomethanes in most water supplies.”

No publication in the drinking watet literature or the vast literaturc on taste and odor has ever
shown or even suggested that levels of THMs and HAAS produced in drinking walcr cause taste
and odor problems. Dr. Teaf is wrong.
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Table 13 is a compilation of threshold odor concentrations for available data on the four THMs.
None of these threshold odor concentrations arc exceeded in water served by IRW water utilities.
No one has tested the odor threshold concentrations (OTCs) or taste threshold concentrations
(TTCs) for the HAAS because they arc low molecular weight acids that are highly soluble in
water and are extremely unlikely to be detectable at concentrations normally found in water.

Table 13. Qdor and Taste Thresholds for DBPs in Water

Compounds OTC, ppb TTC, ppb
TTHM
Chloroform 100% 1,000%; 7,500° 1,200%°
Bromodichloromethane 40¢ NA
Dibromochloromethane 50° NA
Bromoform 300° NA
HAAS
Monochloroacetic acid NA NA
Dichloroacetic acig NA NA
Trichloroacetic acid NA NA
Monodibromoacetic acid NA NA
Dibromoacetic acid NA NA

Notes: OTC = Odor Thrashold Concentration; TTC = Taste
Threshold Concentration; NA - Not Available

®Grunt et al. 1977, OTC in water at 60 deg C
PAlexander et al. 1982; TTC in water at 40 deg C
“Young et al. 1996; TTC in water at 25 deg C
®Khiari et al. 2002

Dr. Teaf makes an astonishing error in citing the Stage 2 DBP Rule published in the Federal
Register as a source {or his claim that levels of THMs and HAAS in water scrved by IRW
utilities result in disagreeable tastes and odors. The only place in the entire Stage Z DBP Rule
document where the phrase “taste and odor” or the individual words “taste” or “odor” appear is
on page 446 in the sub-section labeled “Nonquantified Benefits” where it states:

“To the extent that the Stage 2 DBPR changes perceptions of the health risks associated
with drinking water and improves taste and odor...” (USEPA 2006}

This sentence clearly refers to the nonquantified benctits of the Stage 2 DBP Rule that would
result from the installation of advanced treatment technologies such as ozone and granular
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activated carbon to control DBPs that can also improve the aesthetic characteristics of drinking
water. In fact, two sentences below the above quote, the regulation stated:

“Also, as PWSs move away from conventional treatment to more advanced technologies,
othet nonhealth benefits are anticipated besides better tasting and smelling water.”
(USEPA 2006)

T+IMs and HAAs do not cause taste and odor problems in drinking water. Tecat has failed to
demonstrate that a significant taste and odor problem exists now or has ever existed in Lake
Tenkiller,

Taste and Odor Investigations that Should Have Been Conducted

Cooke and Welch and Tcaf have failed to demonstrate that a significant taste and odor problem
exists in Lake Tenkiller. The reason is that no definitive studies were conducted. Twenty
telephone calls were made. The results of those 20 telephone calls did not show a significant
problem.

If Cooke and Welch and Teaf were serious about investigating taste and odor occurrence in Lake
Tenkiller they should have collected a few hundred samples, at multiple locations and depths in
the lakc over a minimum of one year and subjected those samples to the following analyses:

+  Closed-loop stripping analysis or SPME analysis for MIB and geosmin
- Flavor profile analysis by a professionally trained panel
. Consumer panel determination on a subset of the FPA samples

The cyanobacteria identified and enumcrated in surface water samples should have been isolated
in cultures and subjected to FPA analysis to determinc if any of them were odor producers.
Odorous cultures should then have been analyzed by Sensory Gas Chromatography (Sensory
GC) to identify the odorous compounds (Suffet, Mallevialle and Kawczynski 1993).

Cooke and Welch and Teaf should have also used Scuba divers to collect benthic algae samples
from representative locations on the lake bottom over a year period and determine if any odorous
benthic algae were present. They should have then grown cultures of odorous algae (if any were
present) and identified the compounds producing the odors by Sensory GC followed by Mass
Spectrometry.

Threshold odor number should have been determined on finished water samples for the |8 water
utilitics over several years to see if any elevated odor events were linked Lo scasonal changes in
the reservoir.

Only by identifying the source of any taste and odor problems (planktonic or benthic),
identifying the problem algae and then determining any odorous problem compounds can a cost-
effective T&O control strategy be determined. Geosmin and MIB are tertiary alcohols that
cannot be oxidized by chlorine or chlorine dioxide. Ozone, UV/H10; and PEROXONE are
cffective oxidation treatment methods for these earthy-musty odorants (Dani, Linden and
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Summers 2007; Ferguson et al. 1990; Lalezary, Pirbazari and McGuire 1986a). GAC and PAC
can be used to remove geosmin and MIB (Lalezary, Pirbazari and McGuire 1986b).
Determination of the concentrations of these compounds that causc taste and odor problems at
the ng/L level is necessary to set doses of oxidants and carbon.

On the other hand, organic compounds causing fishy, swampy and grassy odors are easily
oxidized by chlorine and no extraordinary treatment is required,

At 1 minimum, the 18 water utilities should have been maintaining detailed complaint logs over
several years. Cooke and Welch and Teaf would then have been able to analyze those logs for
trends 1o determine if any patterns of taste and odor problems existed.

Only after such a source water, treatment and complaint T&O assessment would the authors be
able to state definitely that there was a significant taste and odor problem in Lake Tenkiller, The
methods described above comprise the state-of-the-art of taste and odor investigations and
should have been used to conduet such an assessment.

King Expert Report—Taste and Odor

King states on page 4 of his report (King 2008a):

“The State’s experts have identified several injuries that are related to land disposal of
poultry waste. These injuries are categorized as (1) Human Health impacts; (2} Tenkiller
Ferry Lake (Lake Tenkiller) impacts; and (3) Rivers and Streams impacts, The
preliminary injurics to be addressed by remediation are:

Human Concerns and Health [ssues

+ Taste and odor of drinking water

L.ake Tenkiller

« Taste and odor (public water supplics)”

As detailed in the previous section of my report, neither Cooke and Welch nor Teaf have
demonstrated any “injuries” related to taste and odor in drinking water because they have failed
to prove that any significant taste and odor problems exist in Lake Tenkiller or in utilities serving
water from the IRW.

[n the rest of his report, King docs not identify or provide costs for any remedial actions that
would address the supposed “injurics™ associated with tastes and odors in drinking water.
Apparently, any “injuries™ that King thought there might be with respect to T& (O were not
serious enough to assign remediation costs to them.
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McGuire Expert Opinion #2—Taste and Odor

Rased upon a reasonable degree of scientific certainty, it is my opinion that the cvidence and
opinions presented by plaintiffs’ experts do not establish that there are significant taste and odor
prablems in the 1linois River Watershed, including Lake Tenkiller. Poultry litter cannot be
considercd the source of problems that have not been proven.
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BASIS OF EXPERT OPINION #3—CYANOTOXINS

Microcystin LR (microcystin) and other cyanotoxins fall into the category of emerging
contaminants that are under study by a number of researchers and regulatory agencies around the
world. As stated previously in my report, the only drinking water regulations that Oklahoma
water utilities are required to meet are those established by the USEPA under the SDWA or
regulations established by the State of Oklahoma. This section of my report examines the fact
that cyanotoxins are not regulated by either the USEPA or Oklahoma. Opinions expressed by
Cooke and Welch and Teaf in their expert reports are not based on any official determination of
regulatory policy and must be viewed with proper skepticism.

Cyanotoxins on Contaminant Candidate Lists

The USEPA is required by the Safe Drinking Water Act to perform regulatory determinations on
a periodic basis, in which at least 5 contaminants are considered for regulation. The USEPA
prepares CCLs “to prioritize research and data collection cfforts to help [them] determine
whether [they] should regulate a specific contaminant”. CCL | was published in March 1998
with 60 contaminants; CCL 2 in February 2005 with 51 contaminants; and CCL 3 was released
as a draft in February 2008 with 93 chemicals/groups and 11 microbiological contaminants. The
USEPA evaluates the drinking water occurrence of contaminants in the CCLs, treatment
technologies, whether regulation would offer a “meaningful opportunity™ for public health risk
reduction, and the availability of analytical methods for measuring the contaminants.

“Cyanobacteria (bluc-green algae), other freshwater algae, and their toxins” were listed in the
CCL 1 and CCL 2 under the Microbial Contaminant category. The Draft CCL 3 does not list
cyanobacteria or algae, but rather lists cyanotoxins, followed by the statement that “various
studies suggest three cyanotoxins for consideration: Anatoxin-a, Microcystin-LR, and
Cylindrospermopsin”, After CCL | and CCL 2, the USEPA concluded that they did not have
sufficient information on cyanotoxins “to support regulatory decisions at this time,” No
cyanotoxin analytical methods have been standardized by the USEPA, and a national database on
cyanobacteria occurrence is not available (USEPA 2008). However, cyanotoxins were brought
forward into the CCL 3 and the USEPA has funded studies to fill some of the data gaps
surrounding cyanotoxins.

Cyanotoxins and the Unregulated Contaminant Monitoring Rule

Before a regulatory decision can be made for any of the chemicals listed on a CCL, occurrence
data must be generated, The Unregulated Contaminant Monitoring Rule (UCMR)) is used to
determine occurrence information for specific contaminants cited on the CCLs. Some of the
contaminants listed on CCL 1 in 1998 were evaluated using thel 999 UCMR, The 1999 UCMR
included 3 monitoring options: Assessment Monitoring for which all large systems
(approximatcly 2,800 systems) and 800 small systems were required to monitor for specified
contaminants for 1 ycar; Screening Survey for which only a select group of large and small water
syslems were required to conduel monitoring; and Pre-Screen Testing which targeted vulnerable
water syslems to gain information on contaminant occurrence in systems with the greatest
likelihood of having detectable levels of a contaminant using new analytical methods. Nonc of
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the 1998 CCL | microorganisms, including cyanobacteria, had methods in 1999 that could be
used for UCMR Assessment Monitoring,

In 2001, a panel of scientists with expertisc in the area of fresh water algae and their toxins
convened at the USEPA Technical Center in Cincinnati, Ohio to assist the Office of Ground
Water and Drinking Water in identifying a target list of algal toxins that were likely 1o posc
health risks in source and finished drinking water in the United States (USEPA 2001). The algal
toxins, selected by the panel and the USEPA, were to be monitored under the UCMR Pre-Screen
Testing component when standardized and validated methods became available. If significant
occurrence of a specific cyanotoxin is found during Pre-Screen Testing, the contaminant could
be monitored in a later screening survey or assessment monitoring. Information obtained on the
occurrence of these toxins, through one or morc UCMR surveys, would form the basis for
regulatory determinations about algal toxins in drinking water.

The panel established priority categories for several of the cyanotoxins. Three cyanotoxins were
considered the highest priority, These include microcystin, anatoxin-a, and cylindrospermopsin
(in order of priorily, Nicholson et al. 2007). These arc the same cyanotoxins cited in the Draft
CCL3 in 2008. A summary of cyanotoxin classifications established by the panel is provided in
Table 14 below.

Table 14. Prioritization of Algal Toxins According to a USEPA-Convened Technical Pancl
(USEPA 2001)

I lighest Priority Medium Priority | Further Study Needed | Not a Drinking
Walter Issue at
This Time*
* Microcystin * Saxitoxin * Nodularin « LP'S Endotoxin
+ Cylindrospermopsin | « Anatoxin-a(s) * Lyngbyatoxin
+» Anatoxin-a » Aplysiatoxin
* Debromoaplysiatoxin
* Prymnesin
* Domoic acid

Algal Toxin Regulatory or Guideline Values

No algal toxin regulatory or health-based guidelines have been established by the USEPA, for
reasons discussed above. The World Health Organization has developed a drinking water
provisional guidance value for Microcystin-LR of 1.0 ug/L, but stated that other cyanobacterial
toxins do not have sufficient data o establish similar guidelines (WHO 2003). The guidance
valug is “provisional” because it only includes Microcystin-LR and toxicity information is not
complete,. WHO's Guidelines for Drinking-water Quality are kept up-to-date by a “rolling
revision” process, where relevant updates related to cyanotoxin research are incorporated as
addendums. The most recent guideline values are included in the third volume of the WHO
Guidelines for Drinking-water Quality published in 2003, The fourth volume is currently in
draft form.
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Other countries have guidance or regulatory values for cyanotoxins. Table 15 summarizes
drinking watcr guidance values (and onc regulatory value) as noted in the report from the 2001
USEPA UCMR convention on cyanotoxins in Cincinnati, Qhio (USEPA 2001) and by Burch
(2008). Most of the countries followed WHO’s lead in establishing guidance values for
microcystin. Brazil took the further step of setting a regulatory value of 1.0 pg/L.

Additionally, Australia has suggested guidance values of 3.0 pg/L and a range of 1.0 -15 ng/L
for Anatoxin-a and Cylindrospermopsin, respectively. Cylindrospermopsin is included in the
plan of work for the rolling revisions of the WHO Guidelines for Drinking-water Quality. The
Guidelines for Drinking-water Quality Final Task Force meeting (WHO 2003) recommended
that a background document on Cylindrospermopsin be prepared,

Table 15. Domestic and International Guidelines for a Select Group of Cyanobacteria Toxins
(USEPA 2001; Burch 2008)

Location Miecrocystin-LR | Anatoxin-a Cylindrospermopsin
USA - - -

Qrcpon 1.0 po/LL - -

WHO 1.0 po/L - -

Brazil 1.0 pg/L - -

(regulatory)
Australia 1.3 pg/l. 3.0 ug/L 15 pg/L (suggested)
(total microcystins*) (suggested)

New Zealand 1.0 ng/L - -

Canada 1.5 pg/l. - -

Czech 1.0 pg/L - -
Republic

France 1.0 ug/l - -

Japan O pe/L - -

Poland 1.0 pg/L - -

Spain 1.0 pg/L - -

* Expresscd as toxicity equivalents ol Mictocystin-LR.
Cyanotoxin Occurrence

The most recent and comprehensive survey of cyanotoxins in U.S. waters was conducted by the
U.S. Geological Survey (USGS) in 2007. Between May and October 2007, the USGS analyzed
samples from 1150 lakes, reservoirs, and ponds for microcystin as part of the USEPA’s National
Lake Assessment. Preliminary results showed microcystin present in approximately 32 % of the
samples at average and median concentrations of 3 ug/L. and 0.5 ug/L, respectively (Loftin et al.
2008). Figure 19 shows that while microcystin has been identified in a large number of lakes
throughout the U.S. (particularly in the upper Midwest) there are no detections in the
northeastern area of Oklahoma (the area where Lake Tenkiller is located).

No evidence has been presented by plaintiffs’ experts that application of poultry litter caused
high microcystin concentrations in the U.S. lakes noted on Figure 19.
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® No Detectable Microcystin
® Detectable Microcystin

Figure 19. Microcystin Distribution in U.S. Lakes (Loftin et al. 2008)

Cooke and Welch Expert Report--Cyanotoxins

On page 32, Cooke and Welch (2008a) state:

“Microcystin was detected at two of five sites in Tenkiller in July, 2005 (Lynch and
Clyde 2006). The concentration at one site was 0.35 pg/L, whereas the sccond site had a
concentration of 3.3 pg/L. The higher MC [microcystin] concentration, while above the
WHO guideline of 1.0 pg/L, is considered a low risk concentration for human liver
cancer {WHOQ 1999). No tap water determinations of algal toxins at Tenkiller were
made. CDM sampled Tenkiller near three potable water intakes (Cherokee #2 and #13,
Gore PWA) on three dates during summer 2007, No microcystin was found.” (emphasis
added, references are cited in Cooke and Welch 2008a)

Therefore, monitoring conducted by plaintiffs” consultants and cited by Cooke and Welch
(2008a) found extremely limited occurrence of microcystin in Lake Tenkiller. Tap water was
not even sampled. As noted in Figure 19, the occurrence of microcystin in U.S, lakes is not
unusual. Levels far above those cited by Cooke and Welch exist as natural byproducts of
cyanobacteria metabolism across the U.S. Cooke and Welch have not tied the limited
determinations of microeystin in Lake Tenkiller to any activities in the IRW. All of their
conclusions and opinions related to the occurrence of microcystin are based on supposition and
the work of other investigators in different watcrsheds and water bodies.
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On page 32, Cooke and Welch (2008a) state;

“A final major concern regarding Cyanobacteria toxins in Tenkiller involves potable
water treatment. Numerous studies (¢.g. Yoo et al, 1993; Stone and Bress 2007; Pitois ct
al. 2001) found that conventional raw water treatment (coagulation, sedimentation,
filtration, chlorination) is incffeetive at MC [microcystin] removal.”

Actually, Yoo et al, (1995) reported exactly the oppositc of what Cooke and Welch reported.
Yoo et al. (1995) found that chlorination was effective in destroying cyanotoxins, On page 152
of their report, Yoo et al. stated:

“In contrast to these eartier findings, recent Australian work (Nicholson et al. 1994)
showed that chlorination of the hepatotoxins, microcystin-LR and Nodularin, was very
effective at destroying the toxins provided that a free chlorine residual of 0.5 mg/L was
achieved following 30 minutes contact time. Experiments showed that toxin removal
efficiency was pH dependent, with effective destruction occurring at below pH 8.7

Later on page 156:

“Some of the negative findings on chlorination involved either inadequate doses to
achieve the necessary free chlorine residuals or chlorination was performed at higher
pH.!!‘

Cooke and Welch have chosen to only cite those references which they claim support their point
of view or they misrepresent what authors have published in the citations that they used. There
are numerous studies that show effective removal (inactivation) of microcystin using
conventional water treatment. For example, Karner et al. (2001) studied microcystin removal in
5 full-scalc conventional water treatment plants. They found that conventional treatment
(including pre-oxidation) removed raw water microcystin by factors of 10 to 1,000 to well below

L pg/L.

Chlorination by itself has becn shown to specifically inactivate microcystin. Figure 20 shows
significant microcystin removal at a pH level typical of waters in the IRW. Lower pH levels
resulied in more effective removal of microcystin by chlorine. In the conclusion to their
presentation, the authors stated, “Extracellular microcystin-LR was effectively inactivated by
free chlorine.” (Xagoraraki and Harrington 2004) This work has also been published in a peer-
reviewed article (Xagoraraki et al, 2006).

As demonstrated in my report, the relatively high levels of chlorine and the contact time
available in IRW water treatment plants is more than sufficient to effcct significant removals of
microcystin in IRW raw waters should this compound or its related compounds ever consistently
appear.
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Microcystin-LR inactivation versus CT at pH 7.5
(B water and 7 natural waters)
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Figure 20, Inactivation of Microcystin LR by Chlorine (Xagoraraki and Harrington 2004)

Cooke and Welch have not demonstrated that the phosphorus levels in Lake Tenkiller are
responsible for concentrations of cyanotoxins in the lake. Just because cyanobacteria can
produce high levels of cyanotoxins does not mean that cyanobacteria do produce high levels of
cyanotoxins in Lake Tenkiller. In addition, Cooke and Welch have ignored evidence that
chlorination and conventional water treatment processes remove (inactivate) significant
concentrations of cyanotoxins in raw watcr supplies. Therefore, Cooke and Welch have not
proven any links between application of poultry litier to tields in the IRW, signilicant
concentrations of cyanotoxins in Lake Tenkiller and harmful levels of cyanotoxins in tap water
served by TRW utilities.

On page 25, Cooke and Weich (2008a) state: “Among the beneficial uses impaired by high TP
concentrations arc public and private water supply (DBPs, tastes and odors, algal toxins)...” The
cyanotoxin evidence in this section of my report rebutting Cooke and Welch’s arguments has
established that the impairment of public and private water supply beneticial use has not been
demonstrated by Cooke and Welch.

Teaf Expert Report--Cyanotoxins

On page 35, Teal (2008a) states a summary of his opinion on ¢yanotoxins™

“Increases in nutrients (¢.g., phosphorus) related to the land disposal of poultry waste
have resulted in eutrophication and increased algal growth broadly in the Illinois River
Watershed, including Lake Tenkiller. Among the measures of increased eutrophication is
the detection of potentially dangerous levels of Cyanobacteria, also termed "Harmful
Blue Green Algae". The levels of Cyanobacteria reported in a number of studies
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conducted within Lake Tenkiller represent an imminent and substantial endangerment to
human health.”

First of all, all cyanobacteria are NOT “Harmful Blue Green Algae.” Many genera and species
of eyanobacteria are innocuous. Tt is improper and incorrect for Teaf to claim that all blue-green
algae are harmful. Sccondly, 1 have shown in my rebuttal of the cyanotoxin opinion by Cooke
and Welch (2008a) that only two values for microcystin have ever been determined in Lake
Tenkiller. | have also demonstrated that cyanotoxins are found in lakes across the U.S. caused
by cyanobacteria growths that have nothing to do with application of poultry litter in watersheds.
1 have also demonstrated that conventional treatment processes, especially chlorination, remove
cyanotoxins from raw water supplies.

1 is incorrect for Teaf (2008a) to state that “The levels of Cyanobacteria reported in a number of
studies conducted within Lake Tenkiller represent an imminent and substantial endangerment to
human health.” 1f Teaf was correct, the ODEQ would be forced to issue notices to consumers of
this water 1o not drink it and to not use it in cooking. If Teaf was correct and the ODEQ did not
take any action, the USEPA would step in and issue a “Do Not Use™ advisory to all consumecrs of
water from IRW utilities. Teaf is obviously wrong. Neither ODEQ nor USEPA have issued
such advisories.

Cyanotoxin Data from IRW and Other Lakes in Oklahoma

A defendants’ cxpert has addressed the issue of cyanotoxins in Lake Tenkiller. In his expert
repott, Gibb (2008) on page 23 stated:

“In summary, cyanobacterial cell density, microcystin levels, and chlorophyll-a concentrations in
Lake Tenkiller are similar to those found in lakes in Oklahoma that are not in the IRW. In fact,
there are lakes in Oklahoma and the rest of the U.S. with considerably more cyanobacteria
problems than Lake Tenkiller. Microcystin concentrations in Lake Tenkiller indicate that there is
a low probability of health effects per the WHO guidelines. The State of Oklahoma has issued no
press releases ot cpidemiology bulletins on cyanobacteria. Although there have been reports of
cyanobacteria-related illness in states other than Oklahoma (e.g., 22 cascs in Nebraska in 2004
(Dziuban ct al. 2006)), the CDC has not reported any outbreaks of cyanobacteria-related illness
in Oklahoma for the last 10 years.”

McGuire Expert Opinion #3--Cyanotoxins

It is my opinion, based upon a reasonable degree of scientific certainty, that the plaintifis’
cxperts have not demonstrated any link between the two low level concentrations of microcystin
found in Lake Tenkiller with poultry litter use in the IRW. It is also my opinion that there is no
imminent and substantial endangerment to human health associated with cyanotoxins in drinking
water served by [RW utilities,
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BASIS OF EXPERT OPINION #4—RESIDENTIAL WELLS

The purpose of this section of my report is to critique information on the nitrogen levels reported
in residential wells by plaintiffs’ experts and assess theit claims regarding sources of nitrogen in
residential wells and remediation needs associated with nitrogen compounds, especially nitrate.

Nitrate in U.S. Groundwater

Under the SDWA, nitrate is regulated as an acute health risk with an MCL of 10 mg/L as N.
Nitrate is found throughout the U.S. in both surface waters and groundwaters as a result of
natural processes and discharges of wastes, especially as a result of contamination of private
wells by privale septic tanks in rural areas.

Figure 21 shows the geographic distribution of groundwater nitrate concentrations in the U.S.
from a recent USGS study (Notan and Hitt 2006). Elevated nitrate levels are found across the
U.S. especially in areas of intensive agricuiture—California central valley, Texas and the upper
Midwest. The levels in the IRW are not substantially different from other arcas in the country.
The other areas of the country with equivalent levels of nitrate or higher levels have not been
demonstrated to be under the influence of poultry litter applied to fields.

Predicted nitrate concentration,
In milligrams per liter

-
[ it-5
; 510

- Moars than 10
Figure 21, Predicted Nitrate Concentrations in U.S. Groundwater (Nolan and Hitt 2006)
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Plaintiffs’ Expert Reports—Nitrate in Residential Wells

Tables 12, 13 and 14 in Appendix C of Olsen (2008) contain summaries of the data collected by
CDM from geoprobe, groundwater and spring samples. The only connection that Olsen attempts
to make between the nitrogen in pouliry litter to concentrations of nitrate in groundwater is
contained in his Principal Component Analysis discussion,

Larson, on page 26 of his expert report (Larson 2008), disputes Olsen’s conclusion using the PC
SCOres:

“However, Olsen’s PC score determinations are discussed below to show that the
analysis is not a reliable indicator of impacts to groundwater and, even if they were, they
are inconsistent with the assumptions made by King regarding groundwater impacts
related to poultry litter.”

King (2008b) stated on page 161 of his deposition:

“Q But if poultry litter is not the source, then the remedial options discussed in your
report, would they need to be implemented or not?

A They are directed at poultry waste,

Q Okay. So if poultry litter is not the source, then your remedial options are not needed?
MR. BLAKEMORE: Object to the form.

A | guess I'm having a hard time trying to -- if it's not the source, yeah, 1 guess I'd agree.”

Later on pages 213-214, King (2008b) admitted that he did not know the sources of the nitrate in
groundwater:

“() All right. Just so I'm clear, your position is that the injury that needs to be addressed
in the Tllinois River Watershed that derives in nitrogen or nitrogen compounds comes
from the ingestion of water containing nitrates?

A Yes, sir,

Q Now, as to your three constituents of concern; phosphorus, bacteria and nitrogen, total
hitrogen; have you traced the injury back to any source sitc for any one of these
constituents of concern?

A Me personally, no.”

Nitrate contamination of private wells by private septic tanks in rural arcas is nol uncommon.
Larson (2008) on page 3 of his expert report provided statistics on septic tank failures,
particularly in the [IRW:

“Scptic tanks, which are used by over 76,000 residents in the lllinois River watershed, arc
a significant source of localized groundwater contamination. Seplic tanks are a source of
nitrate and bacteria to groundwater. The failure rate for septic tank systems within the
Hiinois River watershed is significant. The Illinois River Basin Plan indicates that it is
likely that as many as 75% of the on-site waste disposal systems are inadequately
constructed or located (Haraughty, 1999). A survey of septic systems in Tontitown and
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Highfill, Arkansas, indicated that 74 out of 171 septic tank systems (43%) had some type
of reported failure (Engineering Services, Inc., 2004). The rate of failurc indicated by
these studies is much higher than the 8% failure rate assumed by plamntiff consultant
Teaf.”

In Gibb’s expert report (Gibb 2008) on page 24, he provided additional data on high nitrate
levels in rural arcas and criticized King’s claims:

“90. Drinking water MCLs apply to public water systems, not to the private wells
sampled by CDM. Furthermore, 8 of 60 wells (13%) with concentrations above the MCL
for nitrate is not unusual for private wells in agricultural areas, Ward ct al. (2003)
reported that about 22% ol domestic wells in agricultural areas of the United States
contain nitrate levels that exceed the MCL. About 10% of Wisconsin's 800,000 private
wells have nitrate-nitrogen concentrations exceeding the MCL, and in agricultural areas
the percent cxceeding the MCL is between 17% and 26%. In one agricultural area in
Wisconsin (Stevens Point), the percent of wells with nitrate exceeding the MCL was
reported 10 be over 60%, Fifty-four of the 1,000 wells (5.4%) used by schools, churches
and businesses on an cveryday basis in Wisconsin were reported to have nitrate levels
greater than the MCL (The Nutrient Management Subcommittee of the Nonpoint Source
Pollution Abatement Program Redesign 1999). A survey of private well-water users in
Towa found that 35% of wells less than 50 feet deep had nitrate levels exceeding the MCL
{(Kross et al. 1993).

91. In summary, Mr. King has made no claims of health effects occurring in the IRW as a
result of nitrate in drinking water. The MCL for nitrate applics to public water systems,
not to the private wells for which Mr. King claims that the MCL, is exceeded. In contrast
to the CDM data cited by Mr. King, the USGS found no evidence of a nitrate problem in
wells in the IRW in the 1992-1995 time period. Regardless, nitrate occurrence in
agricultural areas is not uncommon. It is estimated that 22% of domestic wells in
agricultural arcas of the U.S. exceed the MCL for nitrale compared to the 13% which Mr.
King claims exceed the MCL in the IRW based on CDM data,”

Larson (2008) (page 28) found that no defensible connections could be made between poultry
litter and nitrate in groundwater wells:

“In general, the PC analysis presented by Olsen gives the misleading impression that
most of the groundwater within the Illinois River Basin has been adversely attected,
gither by poultry litter and/or by waste water treatment plant effluent, and cannot be used
for drinking water supply. The actual sampling data do not support this impression. For
the most part, the groundwater quality as represented by the samples collected by the
plaintiff consultants meets USEPA drinking water standards. Exceptions 10 this
generalization include a limited number of samples where the 10 mg/L nitrate standard is
exceeded and the occurrence of total coliform and fecal coliform. As discussed
previously, the limited number of nitrate exceedances is not predominately related to
poultry litter according to Olsen’s own analysis and this frequency of exceedance is not
uncommon for the types of land use in the basin.”
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Residential Well Remediation Claims

On page 7 of his report, King (2008a) stated:

“The remedial action objective for N is to treat or replace all impacted private drinking
wells within the State of Oklahoma that pose a risk to human health. CDM estimated that
190 drinking water wells are potentially impacted within the Oklahoma portion of IRW
for N. This is based on an estimated 1463 groundwater wells within the IRW for
Oklahoma and the finding that 8 of 60 private wells sampled by CDM in 2006 and 2007
were reported with total nitrogen results greater than 10 mg N per liter, The oxidatton
of N to nitrate at concentrations greater than 10 mg N per liter exceeds the maximum
contaminant level for niteate under the National Primary Drinking Water Regulations
promulgated by the U.S. Environmental Protection Agency.” (cmphasis added)

There are scveral problems with King’s statement. First of all, King’s estimate of private wells
that need to be replaced is based on 8 of 60 wells sampled only once by CDM in 2006 and 2007.
It is inconceivable to me that a professional would claim a need for remediation of wells based
on such a small sampling. King admitted in his deposition (King 2008b) that more data was
neéded before large expenditures of funds could be considered. In his deposition (King 2008b,
page 207-208), King admittcd that he only had limited data to come up with his estimate that 190
wells should be replaced due to nitrogen problems.

“( Okay. How can you make that recommendation given the fact that you have only
sampled 60 wells?

A | think the recommendation is based on the best available data that T had at the time |
put together the report.

Q You would prefer if you were going to recommend the replacement of a well, that that
well actually be tested, wouldn't you?

A You could certainly improve upon the basis for the estimate that 1 provided herein, but
this is the first preliminary roll up and based on a limited -- admittedly limited dataset,
we made some projections.” (emphasis added)

The second problem with his statement is that he did not determine the number of wells that
needed remediation (190) based on the number of wells (8 out of 60) that exceeded the nitrate
MCL. He made his determination on the number of wells that excecded a total nitrogen value
of 10 mg/L as N. He assumed that there would be “oxidation of N to nitratc.” Larson (2008} in
his expert report stated that he could only find 5 of the 60 wells that exceeded the nitrate valuc of
10 mg/L as N. It is difficult for me to express how incorrect it is to assume that all of the total
nitrogen in a sample would somehow be oxidized to nitrate. No pecr-reviewed journal would
accept such an assumption in an article presented 1o them for review.
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McGuire Expert Opinion #4—Residential Wells

It is my opinion, based upon a reasonable degrec of scientific certainty, that no connection has
been made by the plaintiffs® experts between nitrate as a result of field application of poultry
litter and nitrate concentrations in residential wells in the IRW and that no remediation of
residential wells is necessary.

90



- Case 4:05-cv-00329-GKF-PJC - Document 2167-4 Filed in USDC ND/OK on 06/05/2009 Page 24 of 33

BASIS OF EXPERT OPINION #5—SAFETY OF DRINKING WATER SERVED BY
IRW UTILITIES

In his deposition (Teaf 2008b, pages 30-31), Dr. Teaf responded to the following question:

“Q Okay. Is it safe to drink the water in the IRW, the treated water?

A | think that there are systems where that's questionable, and it's questionable on a long-
term basis, for which we have very little data. Most of the data that we have is post 2003
or '4, and a good bit of it is post 2006 as a result of the implementation of the Stage 2
Disinfection Byproducts Rule at the federal tevel,”

Dr. Teaf crred in his answer by stating that there is very little data on which to base a judgment
which he then makes by stating that the safety of the treated water in the IRW is questionable.
There is a substantial amount of data available on the IRW utilities, which are listed on the
ODEQ web site (ODEQ 2008a). The data has been sufficient for ODEQ to continue to allow
these utilities to operate and scrve water to their customcrs.

Tn his expert report on pages 35-36, Dr. Teaf made a far more ncgative statement regarding the
safety of the drinking water being served in the IRW. (Tcat 2008a)

“The hazards and impairments [bacteria and indicator organisms, THMs/HAASs,
cyanobacleria] represent an imminent and substantial endangerment to human health.™

Either Dr. Teaf modified his opinion between when he wrote his report and when he gave his
deposition or he forgot how definitive his statement was in his report. 1n my opinion, it is
unconscionable and irresponsible for any scientist or engincer to state that water supplies
“represent an imminent and substantial cndangerment to human health” without proof to back up
such a statement, Making such an irresponsible stutement is the public health equivalent of
shouting “fire” in a crowded theater when there is no fire.

Drt. Teaf's statement is false on the face of'it. 1f the water utilities in the IRW were serving water
that “represented an imminent and substantial endangerment to human health,” the ODEQ would
be forced to step in and warn all consumers not to use the water, stop the delivery of drinking
watet by the utilities and take over the utilities and place them in the hands of other operators. If
ODEQ did not take such action in such a dire situation, the USEPA would step in to do so.

As stated before, Dr. Teaf repeatedly misrepresents drinking water regulatory requirements. In
the above quote from his deposition, he made an crror by stating that the Stage 2 DBP Rule has
been implemented. “Most of the data that we have is post 2003 or '4, and a good bit of it is post
2006 as a result of the implementation of the Stage 2 Disinfection Byproducts Rule at the federal
level.” (Tcaf 2008b, pages 30 and 31) The Stage 2 DBPR will not be implemented for small
systems until after 2013, The DBP regulation currently in force is the Stage 1 DBPR.

On page 35 of his report, Teaf (2008a) summarized his concerns regarding health eftects of
bacteria, DBPs and cyanobacteria:
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“Thete are biological and chemical hazards and impairments (i.e., bacteria and indicator
organisms, THMs/HAASs, cyanobacteria) within the [llinois River Watershed which are
present at levels that are capable of causing damage to human health and which will
continue to do so unless action is taken to eliminate the sources or major contributing
factors for each of these hazards and impairments. The process of applying poultry waste
to fields is a significant contributor to the development and persistence of these hazards
and impairments of the IRW, The hazards and impairments represent an imminent and
substantial endangerment to human health,”

Other experts for the defendants will be addressing the microbial risks. Tt is my opinion that Dr.
Teaf has misrepresented the risks to the public associated with the presence of DBPs and
cyanobacteria in the water served by IRW water utilities. No regulatory agency in the State of
Oklahoma or at the federal level has cver determined that contaminants in IRW water are
“_..capable of causing damage to human health...” Therefore, it is not neccssary for any action
to be taken to “climinate the sources or major contributing factors for each of these hazards and
impairments.” Because there are no hazards or impairments except in Dr. Teaf’s erroneous
opinion, there is certainly no indication that the application of poultry litter to fields is causing
health impacts of any kind. Once again, Dr. Teaf is reckless in stating that “The hazards and
impairments represent an imminent and substantial endangerment to human health.” The State of
Oklahoma and the USEPA would have shut down the IRW water utilities or prohibited the use of
their water if such a danger existed.

MeGuire Expert Opinion #5—Safety of IRW Drinking Water

It is my opinion, based upon a reasonable degree of scientific certainty, that the water served to
customers of utilities using the Illinois River and Lake Tenkiller is safe and does not pose a
danger to human health.
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